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Introduction
The control of gene expression is a fundamental
process regulated at multiple levels, from chromatin
transcription to protein activities. Among a variety of
regulation mechanisms, translation and translational
control play a pivotal role by controlling if, where,
and how mRNA are translated into proteins.
Translational control governs the expression of
numerous proteins that are directly involved in cellgrowth regulation, proliferation or apoptosis. As one
of the consequences, deregulation of that process
participates in cancerogenesis. Thus the translation
machinery represents an exploitable lead and unique

opportunity for therapeutic intervention in many
transformed cells. Eukaryotic translation initiation
factor 4E (EIF4E) binds to the 5’ end of the mRNA cap
structure and directs its association with ribosomes.
EIF4E associates with EIF4A and EIF4G to form the
EIF4F complex. This complex, together with EIF3,
loads mRNAs onto the 40S ribosomal subunit. The
activity of EIF4E is regulated by 1) phosphorylation
induced by MAPK/ MNK1; 2) inhibitory interaction
with 4EBP1 under the control of PI3K/mTOR pathway.
The cytoplasmic S6 Ribosomal Protein (S6RP) is a
component of the 40S subunit, and the major substrate

of p70S6 kinase. S6RP phosphorylation is induced
by a wide range of stimuli, including growth factors,
tumor-promoting agents, and mitogens.
Through the optimization of phospho-S6RP, phosphop70S6K and phospho-EIF4E cellular kinase assays,
Cisbio expands its mix and read assay platform to
translational control investigation. These new HTRF
phospho-assays have been validated on cell lines from
various species in antagonist experiments. In addition,
a direct comparison of these assays with western-blot
shows that HTRF is faster, more sensitive, and specific.

Assay principle & protocol
Cells were dispensed in a microplate and treated
with compounds. After cell lysis, phosphorylated
proteins were released and then detected using
a sandwich immunoassay, as depicted on the
scheme below. The Fluorescence Resonance
Energy Transfer (FRET) generated between the
donor dye (Eu3+ Cryptate) and the acceptor dye
(d2) was measured on an HTRF compatible plate
reader.

Two-plate assay protocol

One-plate assay protocol

Phospho-S6RP, EIF4E and p70S6K assays can be performed in two different assay protocols. The two-plate assay
protocol is mainly used for adherent cells, and enables the viability and confluence to be monitored. The one-plate
assay protocol is primary designed for suspended cells and high throughput screening, but can also be optimized to
work on adherent cells.

Illustration on different cell lines
Dose-response experiments were conducted as follows:
For phospho-EIF4E, 50.000 cells were treated with increasing concentrations
of the MNK1 inhibitor, CGP57380, for 3 hrs, then stimulated with anisomycin
10µM for 30 min.
For phospho-S6RP, 50 000 cells were starved overnight. The cells were next treated
with increasing concentrations of the mTor inhibitor, Rapamycin, for 3 hrs, then
stimulated with SVF 20% for 30 min.
For phospho-p70S6K, 100.000 cells were treated with increasing concentrations
of the mTor inhibitor, Rapamycin, for 3 hrs, then stimulated with Insulin 1µM
for 30 min.
The assays on adherent cell lines (Fig. 1A & B) were performed using the twoplate assay protocol. The one-plate assay protocol was used for the suspended
Jurkat cells (Fig. 1C). IC50 values and signal over background (S/B) are indicated
on the graphs.
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Fig. 1B. NIH3T3 cells
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HTRF compared to Western blot

Dose-response experiments were conducted as follows:
For phospho-EIF4E, Hela cells, at 100 000 cells/well, were treated with increasing concentrations of CGP57380 for 30
min or 3 hrs, then stimulated with anisomycin 10µM for 30 min.
For phospho-S6RP, HEK293 cells were seeded in a cell culture-treated 96w plate, at 50 000 cells/well. After a serum
starvation overnight, increasing concentrations of rapamycin were applied from 30 min to 4 hrs, followed by a 20%
serum stimulation for 30 min. A lysis step was then performed using 200µL of supplemented lysis buffer for 30 min.
Both assays (Fig. 2A & B) were performed using the two-plate assay protocol. IC50 values and signal over background
(S/B) are indicated on the graphs.

A batch of HEK293 cell lysate was generated in a T175 flask. After
30 min stimulation and cell lysis for 30 min, the soluble fraction
was collected. phospho-S6RP, phospho-P70S6K and phosphoEIF4E detection was performed on serial lysate dilutions using
either HTRF or Western blot reagents. The same anti-phospho
antibody was used in both technologies. Of note, 50 000 cells
correspond roughly to 40µg of total proteins.
HTRF phospho-proteins assay demontrate higher sensitivity
to ECL Western blot quantification (Fig. 3A, B, C). Moreover,
HTRF assays are well correlated with Western blot.
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Fig. 2A. Phospho-EIF4E on Hela cells
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Fig. 2B. Phospho-S6RP on HEK293 cells
Fig. 3A. Comparison of sensitivity, phospho-S6RP

Conclusion
The new phospho-p70S6K, phospho-S6RP and phospho-EIF4E assays developed and validated by Cisbio Bioassays provide
essential tools for investigating translational control in a cellular context, thereby continuously expanding its cell-based
Kinase assay platform currently including 20 different phospho-protein assays for pathway screening.
The three new HTRF phospho-assays enable an accurate and sensitive measurement of site-specific phosphorylation in
whole cells, and can therefore be used either for target screening or as functional read out of upstream events, such as
receptor stimulation or cellular kinase modulation.
By using a selection of appropriate reference compounds, we demonstrate here that HTRF phospho-p70S6K, phospho-S6RP
and phospho EIF4E assays are suitable for the assessment of endogenous expression levels in various cell line models.
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Fig. 3B. Comparison of sensitivity, phospho-p70S6K
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Fig. 3C. Comparison of sensitivity, phospho-EIF4E

The comparison with Western Blot illustrates that HTRF strongly correlates with this reference method, but exhibits higher
sensitivity. Furthermore, HTRF as a homogenous TR-FRET based technology is far less time consuming, and more robust
and specific due to the use of two specific antibodies.
In conclusion, in addition to key regulators in the MAPK pathway, mTor/AKT and other central signaling pathways, Cisbio
Bioassays now covers major targets involved in translational control. The cellular kinase portfolio of non-radioactive “mix
and read” HTRF assays represents a marked improvement over more conventional heterogeneous or bead-based methods
for the study of endogenous signaling pathways.
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